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Spectrum Extraction 
from Hyphenated Data 
(CD-ROM) 
MATLAB Programs and Sample Data 
Compiled by E.J. Karjalainen and 
U.P. Karjalainen 
This hybrid CD-ROM is a companion volume to the 
book “Data Analysis for Hyphenated Techniques” 
written by Erkki and Ulla Karjalainen. It contains the 
MATLAB source files for all the programs in the book. It 
can be used in Windows and Macintosh computers. 
The user must have a MATLAB interpreter installed in 
order to run the programs. 
The set of programs that uses the OSCAR 
(Optimization by Stepwise Constraining of Alternating 
Regression) algorithm for extracting spectra from 
overlapping observations is called “AutoA/?‘. This 
approach to spectral decomposition does not need 
libraries for spectra or retention times. The algorithm 
develops the spectra from random numbers, staying in 
the positive range of intensities during the solution 
process. Baseline constraints are gradually tightened 
until the solutions that are found from different random 
starting points converge to one common point. OSCAR 
also calculates standard deviations for the spectra and 
elution curves. 
Separating the “pure” components hidden in the 
overlapping chromatographic peaks computationally 
gives the following benefits: 
- lower detection limits 
- shorter runtimes as less separation is required 
- partially separated components can be quantitated 
- a larger number of compounds can be resolved than 
is presently possible 
The program can be operated initially by the graphical 
user interface or GUI. The CD-ROM contains some 
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sample data files that can be used 
for testing the functions in AutoAR. 
The mathematical algorithms of the 
AutoAR can be found in the listings. 
A MATLAB programmer can easily 
modify them for his or her personal 
toolkit. They are presented as fully 
documented, readable source code. 
The CD-ROM contains two 
QuickTime movies and the 
QuickTime viewer. The movie 
FLY_BY.MOV contains a large 
animation that has been made from 
a collection of mass spectra 
accumulated from a long 
chromatographic run on a GC-MS. 
The data set that was used for the 
animation is also available in 
original, numerical form on the 
CD-ROM. The second movie, 
AUTOAR.MOV, is a short 
introduction to the main features of 
the software. It can be inspected 
before reading the manual and 
experimenting with the AutoAR 
program. The manual is included on 
the disk in various formats. 
System requirements 
1. IBM or IBM-compatible computer, 
with a 486 processor, 8 MB of RAM, 
a single-speed CD-ROM player and 
equipped with Windows 3.1 (or 
Windows 95). 
or: 
2.A Power Macintosh or other 
Macintosh with FPU, equipped with 
System 7.1. In addition, the following 
software is required: MATLAB 
version 4.1 or higher for Windows, 
4.2 or higher for a Power Macintosh, 
from The Mathworks Inc. 
91996 CD-ROM 
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